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‘TITLE: Absorption of thermally excited carriers in germanium 7 
merited carriers 3 ee 

‘SOURCE: Fizika tverdogo tela, v. 8, no. 2, 1966, 424-427 / 


“TOPIC TAGS: semiconductor carrier, thermal excitation, germanium semiconductor, 
pean spectrum 


ABSTRACT: The authors studied the absorption spectrum of natural germanium at 390, 
1403, 490 and 530°K and that of heavily doped p-Ge at room temperature in the l-lOp 
(wavelength range. The doped specimen was a gallium-activated germaniun plate 
12.2°10 % om thick. Relatively pure natural specimens were selected in which there 
:Was no absorption by free carriers at room temperature. A comparison of theoretical 
jand experimental data shows satisfactory agreement for the absorption maximum in 
ithe X,;3 band. The results indicate that the principal mechanism responsible for 


| eee : | , : 


sees TN Ed 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858420003-0" 


APPROVED FOR RELEASE: fsa Sade enc SE RDE Se: decease ete f . 


L 31172-66 . | 
ACC NR: AP6006824 y 


thermal excitation of carriers in p-germanium is interband absorption. The theory 
of ghee dy a apeorpeion by holes in germanium agrees with the experimental data for 
both pure! doped specimens. This type of excitation is practically independent 
of indirect transitions and consequently of the type of carrier scattering. Orig. 
art. has: 3 figures, 1 table, 5 formulas. 
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AUTHOR: Vakulenko, 0. V.; Lysytsya, M. P.--Lisitsa, M. P.; Zayets', V. D-~Zayets & 
Vv. D. 2 = | 5 


ORG: Kiev State University im. T. G. Shevchenko (Kyyivs'kyy derzhuniversytet) ; Inetitute| es 


of Semiconductors, AN URSR,Kiyev (Instytut napivprovidnykiv. AN URSR) | 
TITLE: Infrared spectrum of neutron-irradiated silicon 
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SOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 11, no. 6, ee, 653-657 | 


TOPIC TAGS: neutron irradiation, irradiation damage, irradiation effect, absorption 


spectrum 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858420003-0" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858420003-0 


aif gD ANAL PERE ED SESE ARTE NNEE TE BE hie 


SERIE SSSR YS AUER HOSE BSA TOCETE) URES RRS ERT cea WS Se ROT EN 


L 2991966 Ne ee Sees eer eee eee 
t 


ACC NR: AP6016038 ee 


specimen reaches 1019 em73, plays adefinite role in the creation of centers producing 
the band at 1 = 1.8». It is assumed, however, that the band at A = 1.8 py arises as 

a result of the transition of an electron from the valence band to the level of i 
Ee—0.h0 ev. The absorption at A= 12y is explained by the existence of Si-A-cente 
Si-vacancies, created by neutron irradiation, even at room temperature cannot produce 
stable centers because of high mobility. The Si-A-centers are created when the Si- 


vacancies are attached to oxygen atoms. Orig. art. has: 3 formulas and 4 figures. 
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AUTHOR: Vakulenko, 0. V.; Lisitsa, M. P.; Kononets, Ya. F. 
ORG: Kiev State University im. T. G. Shevchenko (Kiyevskiy gosudarstvennyy univer- 
sitet) © 4 4 
TA 4 v 
TITLE: Infrared absorption by carriers in lead sulfide 
SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1698-1701 


TOPIC TAGS: ead compound, sulfide, ir absorption, electron density, Hall effect, 
absorption edge, carrier scattering 


ABSTRACT: The absorption spectrum of PbS was investigated in the rangeh =3- 15 4 
at temperatures 293 and 100K. The measurements were made on a small single crystal 
(0.22 mm thickness). The electron density necessary for comparison with theory was 
obtained from Hall-effect measurement and was found to be 2 x 1027 em? at room tem 
perature, The spectra exhibit a characteristic shift of the absorption edge towards 
longer wavelengths with decreasing temperature, and also a decrease in the absorption 
by the free carriers. The values of the absorption coefficient at the minimum of the 
absorption curve (= 18 cm72) was found to be independent of the temperature. After 
illumination of this background, which is apparently connected with mechanical de- 
fects, the coefficient of absorption by the free carriers is found to be proportional ;— 
to A2*8t%2, accurate to within 20%. Arguments are presented to show that the ab- 
sorption by the free carriers in PbS is not due to the impurity scattering mechanisn, 
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1. Nachal'nik vagonnogo depo, stantsiya Tayga. 
(Tayga--Railrosds--Renair shove) 
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ZUZIN, Ivan Ivanovich; VAKULENKO, Sergey Mikhaylovich; SARANTSEV, 
Yu.S., red. a , 


{Organization and technology of the repair of freight cars; 
work practices of the Taiga Station depot of the Western 
Siberia Railroad] Organizatsiia i tekhnologiia remonta gru- 
zovykh vagonov; opyt raboty vagonnogo depo st. Taiga Zapadno~ 
Sibirskoi dorogi. Moskva, Transport, 1964. 74 p. 

(MIRA 17:9) 
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The 6F4P triode-pentode, Radio no.9:54-55 S '63e (MIRA 16:12) 
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+4 J ' s 
removing devices. Mor.flot 19 no 26:32 e tak 12:9) 


(Rubber goods) (Hydraulic wachinery) (Propellers) 
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Flat collar on hydraulic tools for the removal of vropellers. Mor. 
flot 18 no.3:23 Mr ‘58. (MIB& 11:4) 


1. Vedushchiy inzhener Sentral! nogo konstruktorskogo byuro 
gudostroitel'noy promyshlennosti. 
(Ships--Maintenance and repair) 
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Novograd-Volynskiy, Yugo~Zapadnoy dorogi. 
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Novograd—Volynskiy 1, Yugo~Za 
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VAKULEWKO, Vel., natichnyy sotrudnik (Uouessa) 


Metheds of physical therapy following ur@ioplacty, Probl, chel,-iits, 
khir, no.ls€0-82  '65, (MIRA 18:10) 
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VAKULENKO, V.I., nauchnyy sotrudnik 


‘Treatment of congenital cleft palate, Trudy Nauch.-issl.inst.stom. 
no.10:34-40 '62. (MIRA 15:10) 
(PALATE, CLEFT) 
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VAKULENKO, V.I., nauchnyy sotrudnik 
TT ae 


Preventing the formation of postoperative defects following 

uranoplasty in partial nonpenetrating cleft palate. Trudy Nauch.- 

issl.inst.stom. no.l0:41-44 '62, (MIRA 15:10) 
(PALATE--SURGERY) (PLATE, CLEFT) 
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VAKULENKO, V.I. 
re, 
Treatment of congenital cleft palate. Vrach. delo no.10:145-147 0 '6l. 
(Hina 14:10) 
Otdel chelyustno-litsevoy khirurgii (zav. - doktor med.nauk G.I. . 
seceeann) Odesskogo nauchno-issledovatel'skogo instituta stomatologii. 
(PALATE, CLEFT) 
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KOVALENKO, Yevgeniy Ivanevich; VAKULENKO, V.P., redakter; MAKAROVA, A.H., 
tekhnicheskiy redakter “Or 


(Laber organisation and discipline en cellective farns]} Organisateiia 
1 disteiplina truda v kelkhese. Meskva, Ges.izd-ve ijurid. lit~ry, 
1955. 62 p. (Collective farms) (MLEA 9:5) 
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KAZANTSEV, Hikolay Dmitriyevich; VAKULSNKO, V.P., red,; SHCHEDRINA, ¥.L., 
tekhn. red. SS eetdsheeenald 


(The charter of the agricultural artel] Ob ustave sel'skokhosinist- 

vennoi arteli, Isd.2-oe, ispr.i dop. Moskva, Gos.isd-vo iurid. 

lit-ry, 1957. 65 p. (MIRA 10:12) 
(Collective farns) 
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PANKRATOV, Ivan Ferisanovich; VAKULENKO, V.P., red.; KOSARBVA, Ye.N., 
tekhn. red. ee 
({Zegal forms of the responsibility of collective-farn officials] 
Pravovye fermy otvetstvennosti delzhnostnaykh lite kolkhozov. 


Moskva, Ges.izd-ve durid,lit-ry, 1959. 198 p. (MIRA 13:6) 
(Collective farms--Officials and employees) 
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TIMOFEYEVA)-L.S:, aspirantka; VAKULENKO, V.V., kand.sel'skokhoz.nauk, 
nauchnyy red. pear eee : 


{Blology and cultivation of tulips] Biologiia i kul'tura tiul'panov, 
{Moskva} 1959. 5 p. (Akademiia kommunal'nogo khoziaistva, 
Informatsionnoe pis'mo, no.5). (MIRA 16:8) 


1. Sektor ozeleneniya Akademii kommunal'nogo khozyaystva (for 


Timofeyeva). raion 
ulips 
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State of the production of flower seeds and measures for its 
improvement in the R.S.¥.S.R. Trudy Bot,inst.Ser.6 no.7:415-418 
'59. (MIRA 1334) 


1. Akademiya kommunal'nogo khosyaystva RSFSR im, K.D.Pamfilova, 
Moskva. 
(Floriculture) (Saed production) 
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___VAKULENKO, V.V,, kand.sel'skokhoz.nauk; ALEYNIKOVA, T,M.; BALAKIN, V.M., 
red,; SAYTANIDI, L.D,, tekhn.red. 
[annual flowers] Odnoletnie tsvetochnye rasteniia. Sost.¥.¥. 


Vakulenko i T.M,Aleinikova. Moskva, Izd-vo M-vse sel'khoz. RSFSR, 
1961, 259 p. (MIRA 14:4) 


1, Akademiya kommunal'nogo khosyaystva, 2, Akademiys kpymunal' nogo 
khosyaystva (for Vakulenko, Aleynikova). 
(Flowers) 
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VINOGRADOV, K.A.3 ZEMLYANITSKIY, L.T.3 NOVOZHILOVA, V.A. [deceased]; 
LUNEVA, 2.8.3; VAKULENKO V.V,g GALAKTIONOV, 1.1.; 
ALEKSEYENKO, L.V.; NERONOVA, M.D., red.; KHENOKH, F.M., 
tekhn. red. 


{Care of urban plantings] Ukhod za gorodskimi nasazhdeni- 
dami. Moskva, Izd-vo Kommun. khos.RSFSR, 1963. 89 p. 
(MIRA 16:7) 
1. Akademiya kommunal'nogo khozyaystva. 
(Landscape gardening) 
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VAKULIN, AwNes ZABRODIN, Pol, 
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I“ ECERPTA MEDICA See .18 Vol.1/1 Cardiovascular dan 57 


279. VAKULEV A. N. 2nd Med. Inst., Moscow Indications and results of surgical 
trealiienT in mitral stenosts (Russian tex) Khirurgija 1956, 4 (G6—9) 

Data are given on 124 operations for enlargement of the left atrio-ventricular 
orifice, and on 4 cases of exploratory cardiotomy (in patients with mitral insuffi- 
ciency not recognized before surgical intervention). The diagnosis of the defect was 
carried out essentially by the usual clinical methods, the chief one being ausculta- 
tion, Attention is drawn to the fact that the application of all possible methods of 
; investigation (including phonocardiography) cannot exclude diagnostic mistakes in 
recognizing the character of the defect, the degree of stenosis and insufficiency of 
| the mitral valve. Significance is attached to the method ot cardiohacmodynamo- 
| graphy, proposed by E. B. Babski in 1951. In an analysis of the cardiohaemodyna- 
| 


Anans d 


mogram, it 1s possible to determine the duration of the phases of the cardiac cycle 
and judge the effectiveness of the work of the heart. It is stressed that the cardio- 
hacmodynamographic investigation gives considerably more information than the 
ballistocardiograph, the ECG and so on. The patients with mitral stenosis were 
divided into 5 groups according to the stage of the discase. Forty-one patients 
(33.1%) were placed in the 2nd group, 19 (15.3%) in the 3rd group and 64 (51.6%) 
in the 4th group. No operation was performed on patients with the first stage of the 
disease, In the 2nd group mortality was 7.3% after operation, in the 3rd ou 
21%. The highest mortality was produced by operation in the 4th group (ab 20 
and the operation rarely led. to a significant improvement in the patients’ condition. 
However, it was not considered possible to refuse these patients operation since 
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’ defect. From the end of 1954 a mechanical suture has been used 


| — sion of the valvotomy. Complications on the operating table are in 
of tearing of the valve and t € wall of the atriu 


were followed up for a period of 1 to 3 yr. after the operation in 50 
2nd and 3rd Stages of the disease 
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Investigating the strain of the support frane of the 4 gelr- 
propelled combine by static tests with the electric strain guage 
Nauk, pratai Inot, lyv. vyrob. AN URSR 7254~80 '59, (MIRA 14:1). 
(Combines (Agricultural machinery )) 
(Strains and stresses ) 
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_ YAXULIK, P.Ye. [Vakulyk, P, I.) 


Investigating the dynamic strain of the support frame elements of 
the 8-4 self-propelled combine by electric strain gauging. Bauk. 
pratei Inet. lyv. vyrob. 4N URSR 7;81-107 '59, (MIRA 14:1) 
(Combines (Agricultural machinery )) 
(Strains and stresses) 
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VAKULIK, P. Ye.: 


VAKULIK, P. Ye.: "Investigation of the forces and stresses in the bearing 
structure of the self-propelled S~4 grain-harvesting 
combine (using electrotensometry)." Min Higher 
Education USSR. Ukrainian Crder of Labor Red Banner 
Agricultural Acadeny. Kiev, 1956. 


(Dissertation for the Degree of Candidate in Technical 
Sciences) 


So: Knizhnaya Letopis', No. 18, 1956 
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< VAKULIN, A.A.; V'YUNOV, S.F.; GORIN, T.1.; IVASHCHENKO, P.S.; KOMOVA, 
“A.G.; KORUAYEV, V.A.; KOROSTELEVA, M,Ya.; LOBACHSY, A.Ya.; 
LASHMANOV, 1.Ya.; MALYCHENKO, V.¥.; MOROZOVA, A.M.; PAHSHIN, I.4.; 
FROSVIROV, A.S.; ROZHKOVA, M.¥.; YUROVA, N.F,; FEDORENKO, V.P,; 
TSEKHMISTRENKO, P,Ye.; SHEVCHENKO, 1.S.; FEDOROV, N.A., red; 
IZHBOLDINA, S.1., tekhn.red, 


{Brief manual on the cultivation of fruits, verries, and grapes 
and the management of nurseries in Stalingrad Province} Kratkii 
spravochnik po plodovo~dagodnym kul'turam, vinogradu 1 pitomikan 
dlia Stalingradskoi oblasti, Stalingrad, Stalingradskoe knizhnoe 
izd-vo, 1960. 215 p. (MIRA 14:3) 


1. Stalingred (Province) Upravleniye sel'skogo khozyaystva. 
(Stalingrad Province--Fruit culture) 
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IVANOV, ALF. VAKULIN, A.A. 
pide 


t 
Main sand-fixing plants in the deserts and semidesets of Inner 
Mongolia (Chinese People's Republic). Bot.zhur, 47 no.1131680- 
1684 N "62, (HIRA 16:1) 


1. Volgogradskiy sel'skokhozyayatwennyy institut. 
(Mongolia—Ddsert flora) 
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Laboratory investigations of the flooding of unrecovered oil 
from a flooded reservoir with solvents, Trudy VNII no.42:143- 
152 165. (MIRA 18:5) 
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Oil constants of various forms of Laliemantia. 1). Va- 
‘akulip and M. Ya. Roltman. Compt. rend. aead, 46. 
FOR, S. 3S. 24, 192 4(1999).—Four Russiin strains of 
L. sherica, F. and M., and one strain from Madrid were 
cram. for oil content @7.1-31.5%); the oils had di* 
= 3.484-1.485, su . values 1Mi.5- 

177.6-107. All the oils were dry after oS 


hrs. and are suitable for linseed of! substitutes. 
B.C. P. A. 
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VAKULIN, D. Ya. 


"Reaction of Lallemantia to Reduced Diurnal Tlluminati t 
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Terrestrial Corpuscular Radiation and of 
4 of a Cosmic Rocket ( Izucheniye 


eniya i kosmicheskikh luchey pri 


Doklady Akademii nauk SSSR; 4959, Vol 125, Nr 2 pp 304 - 307 (USS) 


The rocket launched on January 2» 1959 tn the direction of the 


moon had apparatus for recording cosmic- and terrestrial corpuscular 


latter the authors mean the fluxes of 


fast charged particles in great altitudes, for which the terres trial 


"magnetic trap". The particles were 
nd 2 suintillation-counters. The 


+jion counter, was & constructive 


a@evice which the authors had Duilt into 


the third Soviet Sputnik. A cylindrical godium-iodide erystal 
served as a detector. The authors, above all, described the resilts 
obtained by the preliminary evaluation of the date ascertained in 
altitudes of from 8000 to 150000 kn (from the center of the earth). 
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Investigation of Terrestrial Corpuscilar sov/ -125-2-1 6/6L 
Radiation and of Cosmic Rays During the Flight of 4 Cosmic Rocket 


respect to tne terrestrial magnetic field, The intensity maximum 

4s ~26000 kan from the center of the earth, At a distance of 55000 kn 

the intensity of terrestrial corpuscular radiation becomes practically 
equal to 2eres and the remaining jonization in this distance is 

entirely due to cosmic radiations Acoording to the authers' opinion 

the particles oscillate along the lines of force symmetrically to 

the equatorial plane. The increass of intensity along 4 given line & 
of force in the transition from low to high altitudes serves as an ‘ 
experimental proof for nis assumption. The particle flux is directed 

not only towards one side, ard, in any canes the predominant part 

of the particles undergoes complete reflection when approaching 


the earth, and is therefore sutigesed to oscillaticas from one 
hemisphere to the others The trajectory of the rocket nowhere 
intersects the so-called Antersal gone. + Actually, the apparatus 
puilt into the cosmic roczet in no range of their trajectory 
record particles of nign energy which are characteristic of the 
inner zone. On the other hend, the composition of radiation is very 
similar to that opserved by means of the third Sputnik in polar 
Card 2/3 regions. Next, the composition of radiation in the outer zone with 
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high intensity jg dealt with. In the center of the outer zone; 
where particle density is the greatest, the effective energy of 
electrons is minimal. In conclusion, cosmic radiation is dealt 
with. Beginning with a distance of 66000 km, the intensity of 
all components remains constant. The strict constants of all 
components at distances of from 66000 to 150000 kn indicates 

the existence of a radiation upon which the terrestrial magnetic 
field exercises no influence. Therefore, either the terrestrial 
magnetic field vanishes at a distance of 40 earth-radii, or 
there are no particles with momenta of 


405010" to 4e10! ev/o in interplanetary. spacesrhe energy-flux 


of the photons is very low and contributes partly nothing to 
ionization. There are 2 figures and 4 Soviet references. 


SUBMITTED: February 25, 1959 


Card 3/3 


AP : 
PROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858420003-0" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858420003-0 


ree 


23 


Say Ln tol we erty Wee Ia ieee eee 


CHUDAKOV, A. Ye.3 VAKULOV ; LOGACHEY, Yu.I.; Wikolayev, AG. 
3 . s¢ 


VERNOV, S.N.3 USSR 


[Associate Member, Academy of Selence, 
Ss ¢ + 

"Radiation Measurements During the Flight of the Second Soviet 
Space Rocket." 


Le 
e Science Symposium, Nice, France, Jan 1960. 


irst Intl Spac 
nted at the F es 


rese 
ola demy of Sciences of the USSR, 


National Aca 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858420003-0" 


CIA-RDP86-00513R001858420003-0 


ES TOG TAS ESET TRIE RG EES TIS MT AS Sg aS AE SIR AY SS arse ee se 


"APPROVED FOR RELEASE: 08/31/2001 


SAAR ES BA LTS Baer PEGA Oe Bg So WI Se Ee ey eek ted Se 
rs mae ete Tee ges! pion Phe eager is eh 


asientersrR 
ares 


tol 
BS 
Py 
Ee. 
Ba 
fol 
& 
a4 
A 
a 
x 
Bo 
a 
HA 


J 


PUASE I OOK EXPLOITATION Sov /4262 
Amdentys nauk SKI - 


Yekusstvennyye eputalkt semtt, vyp, 5 (Artificial Earth Satellites, No. $) 
Roecov, Ist-vo AN SSOR, 7} p. Errata slip inserted. 7,000 coplee printed. 


0. ML. Ous*kove, | 


FURPOSE: ‘The booklet fa intended for scientists and engiowering and scientific 
personnel working in the field of space travel and satellite flignt. 


SOVERAGE: ‘The collection of 10 articles deals with problems of satellite orbits, 
magnetic erasuremats, radiation, the viatbility of epace vehicles, the 
upper atmosphere, and meteoric mudetances. So personalitica are sectioned. 
References accorpany some ef Ue artiales. 

Doluginoy, $. &h., Ye. G. Yerosbenko, L. MN. Dmuzgov, 3. shioy, and 

t+ Qs Trmraings Magetic Measurements on the Second [Soviet] Space 
Rookat 


Vernov, 8. Bo, A. Te. Chutaboy, 2; Ys Yakalore Su. J Lomebey, end \ 
KoUeWikslaye es “Yatlation Meewisenent in the Plight of the Seccod Space a : 
2 eer 
t 
Kumossra, Le Vo, Ve Ie Ucerchay, Le Ay Mrzorenoy, sod Me Xq_Pradzia. 
Thivwotigation of Cosale Muifaticn in the Piight of the Secont ayaces— 


Bocket to the Moon dx. 
Rararvm, T. S. Ressits cf the Taveatignation of Meteoric Sudstance 
ERE ths GeTg-or Instriments Mounted tn Space Rocknts 38 


Massbendakh, Bo Vo, and te. B. Toxar', Some Probdlens of Control ia 


Tstarplanetary Byace a coma Ses acta foc tant oatinstale on cies 

farce temisn*ton of tte Vieltlilty Coadkiinnse of Space 

Fecheta ‘ : s 

Manlisv, Ae D. _ Coaserming the Proolea of the Formation ef FO° {tn 

a Upper Atsogshere : as : bape oo gg ; 
6 


a eet 
Tciel Barth Sa‘aliite From Cape Chalyuskin 


Tarewrkty, Te Me, ant O. Ve Gorto. Change of the Albedo of the 
SHIRT are Batelilte Arveulting Prom the Actica of 
Sxternal Pactors Rn 


AVADAHIE: Library of Coogresa 


cart 3/5 


CIA-RDP86-00513R001858420003-0" 


APPROVED FOR RELEASE: 08/31/2001 


"APPROVED FOR RELEASE: 08/31/2001 Dice isish he cts ee teatpnesatiad erapetedly 


par iees 


LE Ua RU StaR ag PES OA eS DCE 


Sal ive 


Ri RARE RIVES Us Te SS Hs PTS ae BT ER RRS CIT OIE eI Oe en era TN 


VERNOV, S.N.; CHUDAKOV, A.Ye.; VAKULOV, P.V.; LOGACHEY, Yu.I.; 
NIKOLAYEV, A.G. oo 


Measurenent of radiation during the flight of the second 


cosmic rocket. Isk.sput.Zen. aii a si 


(Iunar probes) (Radiat 4on-~Measurenent ) 


Re 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001858420003-0" 


"APPROVED . 


CIA-RDP86-00513R001858420003-0 


SHEER YAN PERT ABE erm 


BUS isan ese 
“” % 3 as bes 
Ba CHSAG] 


‘~~-& 9000 
67908 
3, 2000 
§/020 60/130/03/009/065 
AUTHORS: Yernov, So Wo» Corresponding p014/B014 
Member of the AS USSR, Chudakov, A. Yees 
Vakulov, P. Vas Rogachevs Yu. Ie, Nikolayevs A. Go 
TITLE: Radiation Measurement During the Flight of the Second Cosmic 
Rocket wy = ca mae a 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Yol 130, Nx 3, PP 517 - 520 
(USSR) 
ABSTRACT: The equipment of the interplanetary rocket launched on 
September 12, 1959 was designed for measuring the 2use adia=-| 


Y tion-belt of the Barth, for recording cosmic radiation on its 
flight from the a ie to the Moon and & potential rediation 
belt of the Moon.\“The individual parts of the apparatus, which 
consisted of six gas-discharge and four scintillation” counters, 
are described in detail. Furthermore, this paper contains re- 
sults of the first evaluation of data obtained for the range of 
from 9,000 to 120,000 km away from the center of the Barth and 
in the neighborhood of the Moon. Figure 4 illustrates the tra- : 
jectories of the first and second interplanetary rockets re- 

cara 1/3 ferred to the terrestrial magnetic field. Ionization measure~ Vy 
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mente are also graphically represented in figure 1. It is 
noted that the shift of the ionization maximum between the 

two measurements was not caused by the slight difference of 
the trajectories of the two rocketa. The radiation belt is 
most probably deformed by streams of solar corpuscles. This 
assumption seems to be confirmed by a comparison with the re- 
sults of measurements performed by the American rocket 
Pioneer III. The energy-flux density of electrons of more than 
5 Mev or of protons of more than 30 Mev is said to be 


1 particle/cm’.sec. Furthermore, a radiation was detected which 


consisted of electrons having an energy of the order of 10° ev, 
or of protons of an energy of about 10 Mev. The first possibili- 
ty is considered to be more probable. This electron flux is 


said to be 5.10? particles /em’, sec: The existence of electron 
fluxes having an energy of between 20 and 50 kev (flux: 


10'° particles/cm’.sec), which had already been detected by 
the first intercontinental rocket, were proven again. Thus, 
Card 2/3 two essential groups of particle fluxes were found: electrons 
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of about 20 kev and 10° ev electrons. The energy of the first 
group is close to the mean energy of the solar corpuscular 
radiation and allows to agsume the existence of a thermodynanic 
equilibrium between protons and electrons on their penetration 
into the terrestrial magnetic field. It is pointed out that 

the electron momenta of the second group are close to the pro- 
ton momenta of corpuscular radiation and to the momenta of the 
electrons arising from the decay of the reflected neutrons. 

The existence of a lunar radiation belt could not be proven. 
Constant radiation intensity was measured et a distance of 
70,000 km from the Earth. There are 2 figures, 1 table, and 

2 references, 1 of which is Soviet. Fa 
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3,349 [7044 1187) 
AUTHORS: Vernov, S.H.§ Chudakov, A.Ye.5 Vakulov, P.V.$ Gorchakov, Ye.V.; 
Logachev, Yu.I. ae 
TITLE: Radiation measurements in the outer radiation belt on 


February 12, 1961, during the rocket flight towards Venus 
PERIODICAL: Geomagnetizm 4 aeronomiya, vol 1, no 6, 1961, 872-874 


TEXT: The article deals with data on the Earth's outer radiation belt 
collected when the Earth-Venus rocket launched. on February 12, 1961, was \ 
30,000 - 45,000 km from the Earth's center. The special equipment installed ae 
in the hermetic container consisted of a scintillation counter and a TC -5 
(sTS-5) gas-discharge counter. The distribution of matter around the NaJ(Tl) 
crystal and the gas-discharge counter is shown in a table. By reducing the 
dimensions of the erystal and increasing the resolving power of the elec- 
tronic system of the counter, the radiation intensity in the pelt was cor- 
rectly registered. Fig. 1 shows the overload characteristics for the 
counting channels of the scintillation (1) and gas-discharge (2) counters. 


Card 1/f i 
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These channels could register up to 10° and 10? pulsations/sec. respectively. 
To penetrate the crystal of the scintillation counter and the working volume 
of the gas-discharge counter, electrons must have an energy of o 3 Mev, 
protons - an energy of = 32 Mev and the bremsstrahlung quanta - an energy 
of => 30 kev. Curves on fig2 represent the counting speed of the scintil- A 
lation counter (1), that of the gas-discharge counter after corrections were 
made according to the curves in fig. 1 (3) and the energy release in the 
crystal in relation to the distance from the Earth's center (2). As all three 
curves were more or less parallel, the mean energy release in the crystal 

for one reading of the scintillation counter was 130 kev and remained 
constant between 32,000 and 40,000 km and the mean energy of the brems- 
strahlung quanta did not vary with distance. The constancy of the mean- 
energy release showed that no great changes occurred in the spectrum of elec- 
trons of the outer radiation belt. A diagram (fig. 3) shows the paths of 

the interplanetary rocket (curve 1) and those of another three Soviet rockets 
(curve 2). <A comparison of radiation and ionization data concerning the 
interplanetary rocket and the space rockets no. 1 and 2,showed that the 

outer radiation belt was stable for a period of 2 years when no magnetic 
perturbances were recorded. However, this period was not long enough to 
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evaluate solar effects on the outer belt, but could be taken as an indicatim 
of the absence of such an effect. The space rocket no 3 was launched during 
a moderate magnetic storm (the change in the vertical and horizontal sompe- 
nents of the terrestrial magnetic field was about 250 and 150¥ respectively 
The external side of the belt was not measured, but the total energy re- 
lease in the crystal during the entire flight coincided with that calcu- 
lated for the rocket no 1 and was 1.5 times less than that of the rocket 

no 2, i.e. no changes occurred in the mean state of the outer zone during 
the flight of the rocket no 3 during a moderate magnetic storm. Since 
measurements were started a few hours after the beginning cf a magnetic 
storm, the radiation intensity in the belt had not yet decreased. On the 
other hand, it is also possible that not all magnetic storms cause the 
radiation intensity of the Earth's outer radiation belt to decrease. There 
are 4 figures, 1 table and 3 non-Soviet references. The three English- 
language references are: W.E. Hess, J. Geophys. Res.,1960, 65, no 10, 3107; 
P. Rothwell, C.E. McIlwain. J. Geopky3s. Res., 1960, 65, no. 3, 799; 

R.L. Arnoldy, R.A. Hoffman, J.R. Winckler, J. Geophys-Res., 1960; 65, no 5, 
1361. 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet, Institut yadernoy 
fiziki (Moscow State University, Institute of Nuclear Physics) 


SUBMITTED: September. 9, 1961 ae 
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AUTHORS: Vakulov, P.V.,; Goryunov, N.N.; Logachev, Yu.I., and 
Sosnovets, E.N. 


TITLE: Radiation registered during the flights of Soviet artificial 
satellites and space rockets 


PERIODICAL: Geomagnetizm i aeronomiya, v.l , no.6, 1961, 880-887 


TEXT: Methods of registering radiation, based on the use of scintillation 

and gas-discharge counters and applied in Soviet artificial satellites and 

space rockets, are described. The registration of weak currents (up to et 
with the aid of a relaxation oscillator on a neon tube is described. The 
scintillation counters measured the number of particles releasing more 

energy in the crystal than that determined by the thresholds of the counting 
devices. Ionization caused by radiation in the entire crystal was also 

measured. The gas-discharge counters registered charged particles and X- 
radiation to an accuracy of ~ 1%. The counters were located behind screens 

of various materials to facilitate the analysis of radiation according to 
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penetration. The devices with the counters were located both inside and 
outside the container with scientific apparatus. For economy the photo- 
multipliers in the counters were fed without a divider by leads from a high- 
voltage battery direct to the electrodes. Ionization was determined from 
the currents of the anode and seventh dynode. By using two channels, these 
currents could be compared in order to estimate how much of the energy pro- 
duced in the crystal resulted from saturation of the anode current during 
intense scintillation in the crystal. By this means comparatively high- 
energy particles could be detected in the inner zone during tests with the 
third artificial Earth satellite. The use of a single scintillation sounter 
to measure many parameters permitted the weight and size of the device to be 
reduced but required careful selection of photomultipliers, which had to 
satisfy the following requirements: (1) there must not be more than one 
sound impulse per 10 sec. corresponding to energy Uberation of above 30 kev 
in an NaJ(T1) crystal and there must be practically no imnulses corres- 
ponding to oe of > 300 kev; (2) leakage current of the 
seventh dynode 1-107 (3) anode dark current @ eh 1078 a é leakage 
current of the other asiioees of the intervals & 1° 1077 a. the €-5(sts-5) 
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as-discharge counters used. were small and had a low operating voltage 

ee 400 v) and a thin wall, which facilitated the recording of low-energy 
particles. The electronic circuits operating on semi-conductor elements 

and the calibration method are described in detail. There are 9 figures and 
5 Soviet references. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M.V. Lomonosova. 
Institut yadernoy fiziki (Moscow State University imeni 
M.V. Lomonosov. Institute of Nuclear Physics). 


SUBMITTED: October 12, 1961 
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8 /020/60/136/002/013/034 
F:G180 (104), 1046,1060) B019/B056 
AUTHORS: Vernov, S. N., Corresponding Member of the AS USSR, 


Chudakov, A. Ye., Vakulov, P. V., Gorchakov, Ye. V., 
Logachev, Yu. I., and Nikolayev, A. G. 


TITLE: Radiation Measurements During the Flight of the Third Cosmic 
Rocket 
1961 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 136, No. 2, pp. 322-324 


TEXT: The third cosmic rocket launched on October 4, 1959 contained a 
scintillation counter and three gas discharge counters. All gas discharge 
counters had a wall strength of 50 ng/cm steel sheets and were, in addi- 

tion, surrounded by several shields. Counter I had a shield made fron i : 
3 mm lead + 1 mm aluminum with a counter window of 0.28 cm°©, which was 

closed by a 0.2 mm thick aluminum sheet. Counter II had the same shield, 
but without counter window, and counter III was in an aluminum container 
made from 2.5 mm thick aluminum. The scintillation counter recorded the 
ionization of the crystal (NaI) and the counting rate. Preliminary results 
of evaluation of the instrument readings are given from the time from 
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October 4, 1959, to October 18, 1959. The trajectory of the rocket was in 
practical agreement with that of the first and second cosmic rocket. From 
a comparison of the readings of the various counters, the authors conclude 
that the intensities of the particles recorded by the instruments depend 
on the absorption in the container walls. Measurements in the interplane- 
tary space showed that the cosmic radiation on the boundary of the 
terrestrial magnetic field is very strong; only individual small fluctua- 
tions were recorded. Finally, the agreement existing between the recorded 
intensities and those of a monitor are dealt with. From these considera- 
tions the authors draw the conclusion that the weak variations in the 

time from October 4 to October 18 are in connection with the variations of 
the magnetic fields in the solar system and the interactions among the 
latter are connected with cosmic radiations. There are 1 figure, 1 table, 
and 3 Soviet references. 


SUBMITTED; October 26, 1960 
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AUTHORS: Vakulov, P. V., Vernov, S. N., Gorchakov, Ye. V., Logachev, 
Yu. I., Nesterov, V. Ye., Nikolayev, A. G., Pisarenko, 
N. F., Savenko, I. A., Chudakov, A. Ye., and Shavrin, P. I. 


TITLE: Radiation studies during the flights oe satellites, 
spaceships and rockets 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
‘ v. 26, no. 6, 1962, 758-781 


TEXT: This report deals with radiation measurements made by the second 
and the third Soviet spaceship, by the rocket launched toward the Venus 
on February 12, 1961, and by the third Soviet earth satellite 
(August 15, 1958). The spaceships were equipped with scintillation 
counters, gas discharge counters and elements for storing data through 
24 hours. The northern and southern zones of increased radiation 
intensity are undoubtedly linked by the lines of force of the geomagnetic 
. field. The increased radiation intensity is due to electrons of the 
- outer radiation belt, slowed down in the jacket of the spaceship. The 
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boundaries of this belt were determined more accurately by tne lower 
orbiting Soviet spaceship. At 16 hours after the chromospnere flare of 
June 17, 1958 had vanished but still a few hours before the magnetic 
storm, charged particle intensity increased. The electron spectrum 

of the outer radiation belt does not change much at an altitude’ of 
32,000-40,000 km, nor did the magnetic storm which occurred during the 
flight of the third Soviet spaceship have any substantial effect on the 
outer radiation belt. Except for a few percent, the proton intensity of 
the inner radiation belt remained constant during tne three weeks!’ flight 
of the third Soviet satellite. The increased radiation intensity over 
the Brazilian anomaly, observed on hoard of the second spaceship at an 
altitude of 320 km, was due to the inner radiation belt. In this anomaly, 
the proton component of the inner radiation belt is predominant at small 
feomagnetic latitudes. The portion of X-rays increases with increasing 
latitude. A zone of lower bremsstrahlung intensity separates the outer 
from the inner radiation belt. This zone is practically absent in the 
region of the Brazilian anomaly. The equatox of cosmic rays determined 
by the second and the third Soviet spaceship resembles remotely a sine 
curve running between 11° of northern and 11° of southern latitude. 
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Botweon GO° weatern and 60° eastern longitude the equator of cosmic 
radiation lies north of the theoretical sine curve. The general trend of 
the lines of equal cosmic radiation intensity corresponds in general to 
the distribution of magnetic rigidity. There are 16 figures and 2 tables. 


ASSOCIATION; Nauchno-issledovatel'skiy institut yadernoy fiziki 
Moskovskogo gos. universiteta im. if. V. Lomonosova 
(Scientific Research Institute of Nuclear Physics of the 
Moscow *Btate University imeni M. V. Lomonosov). 
Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physiddé Institute imeni P. N. Lebedev of the Academy of 
Scienceg . USSR) 
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ABSTRACT: The "Kosmos-17" carried equipment for studying emission from the earth's | 
radiation belts and primary cosmic radiation at altitudes up to 800 km. Two scin- 
tillation counters and a gas discharge counter were included in this equipment. 
of the scintillation counters was mounted on the outer shell of the satellite for 
ltwoethreshold recording of electrons with energies greater than 50 and 180 kev and : 
--iprotons with energies greater than 600 kev. This came counter was used for record= | 
ling protons with energies greater than 5.4 and 8.5 Mev on two separate 
 \thresholds. The second scintillation counter as well as the gas discharge counter 
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“lwere located under an aluminum shell with a thickness of approximately 1 grom=2. 


The data obtained by the satellite may be divided into two categories: 1) emission | a 
recorded in radiation belts and 2) emission outeide of radiation belts (cosmic rays | -: 
and emisaion genetically associated with cosmic rays). Large electron flows due to 
the American’ high-altitude Starfish explosion were recorded in the inner radiation | — 
~ Ipeat. The averdge lifetimes of these electrons are determined for various magnetic! . & 

mm 6=—Ss«é|Shelle. The absolute fluxes of these electrons are found as well as the energy 
:  |epectrum of trapped protons and their intensities in the inner belt. The spatial 
zones are determined where the satellite recorded trapped radiation. It is shown 
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Moscow, Izd-vo Nauka, 1965, 394-405 ; 


TOPIC TAGS: cosmic radiation, earth r radiation yn belt, cosmic ray, Elektron 1, Elek- 
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ABSTRACT: . An exhaustive study is made of data recorded by the Elektron-1 and «2'” 
satellites, which were launched on 30 January 1964. Orbital data are given in “g 
Table 1 of the Enclosure. The first orbits were positioned so that the satellites |... @ 
passed their apogee at about 3 o'’clockam. local tite, The outer boundary of the _ 
radiation belt was thus crossed at about midnight and again at about 7T—8-ain. on the 
return branch of the orbit. ‘The subsequent orbits were shifted toward the sunseti |. 2 
Elektron-1, by 8 min, and Elektron-2, by about ’ min in the 2h-hr period. Eleke- or 
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tron-l and -2 were equipped with similar instrumentation. In some ceses, however, 

there were differences in ewtrgy thresholde.;A ciact summarizing all data shows the electron .. 
and proton fluxes of different energies in the equatorial plane and for comparison d 
gives IMP-1 data. The following conclusions can be made from the chart: 1) A belt 
of artifically injected electrons exists at distances closest to the Earth's center. 

The maximum of the bdlt in February 1964 was at L = 1.35. The flux of electrons 

with energy above 2 Mev at the maximum was about 1 x 107 em@2-sec™!.ster™!, 2) Thel 
average directed flux of protons with an energy of 45—70 Mev at the maximum of thel. 
inner belt (L = 1.45) was about 1.5 x 10? cm™ -sec™!.ster™!, A change in the inte- °v @ 
gral spectrum at proton energies above 50 Mev was observed at L = 2.2; the spectrum ° & 
of these energies is in the process of hardening, which could be explained by the 
theory of albedo neutrons. 3) The spatial distribution of protons with an energy 
of one to several Mev differs from that of the electrons. There is a definite reg- 
ularity in the distribution of protons according to their energies. The average _ 
directed flux of protons with an energy above 2 Mev was about 4.5 x 10° em72.gec™!. 
ster~! in the equatorial plane at L = 2.8. It appears that the majority of the 
protons in this energy range are created by transverse drift with respect to the 
magnetic field lines. 4%) A belt of high-energy electrons was observed at L = 2.15. 
Its width at the equator waa about 0.4 earth radii. The average directed fiux of oe 
electrons above 6 Mev was. about 10? em2aaed™l eaters! °5) A mintarum ae 
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of electrons of above 150 kev energy was observed in the region between L = 3 and 
L= 4, The altitude intensity shift is subject to large fluctuations in time and 
may drop at times to negligible magnitudes, 6) The maximum of the outer belt is 
positioned, on the average, at L = 4.8. The maximum altitude intensity shift in- 
dicator m = 0.5 +0.3/-0.2-within a wide range of L. There is a sharp intensity 


jump.on the night side at L = 7+ 0.5. On the morning side, a slow monotonic drop Al 


of intensity was observed. The average directed flux of electrons with an energy - 
of over 70 kev at the maximum of the outer belt is about 5 x 106 em™2.sec™ lester” 
‘and can change by more than an order of magnitude. The electron energy spectrum 
lobserved within the 70 to 600 kev range is in agreemenb with 'thé-data' of other re- 
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1965. Issledovaniya kosmicheskogo prostranstva (Space research); Trudy konferentsii. (im 
Moscow, Izd-vo Nauka, 1965, 425-433 oe 
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TOPIC TAGS: geomagnetic field, satellite data analysis, radiation pelt)” . 
7 ae 
ABSTRACT: The authors analyze data obtained from “Elektron-1" and "plektron-2" a é 
. jing their first month of operation. The equipment used on the satellites is briefly 
described.. Analysis of data pertaining to the midnight meridian indicates that the 
-lantensity of the electrons at the boundary of the outer belt decreases by two or - 
 \ehree orders of magnitude within a narrow range of radial distances. - It is estab- 
‘lqished that the radiation belt on the night side of the earth terminates on quiet 
days at L = 6.57.5. On the day side, the boundary of the belt extends on the ___ 
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average to L = 9-10. (Here L is the nominal McIlwain parameter calculated in the 
dipole approximation and expressed in earth radii.) It is found that irregular 
flows of electrons outside the boundary of the earth's radiation belts appear with 
an increase in perturbation of the geomagnetic field both at the surface of the 
earth and at distances of 30,000 km from the earth. A theoretical explanation is 
given for this phenomenon. The experimental data support the hypothesis of a close 
system of lines of force in the earth's magnetic field up to latitudes of 75°, 
i art. has: 9 figures :and-1-‘table. . (14) 
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ABSTRACT: The Elektron-3" catellite, launched on July. 11, 1964, carried a coil with e 
ferrite core, Signals from this coil were transmitted to two amplifying circuits, | —— 
one for the band of 1—10 cps, the other gor 30--300 cps. Both circuits recorded 
pulses with amplitudes excéeding vl, 5, ~25-Y. The type and operation of 

the memory bank are briefly described. From a small amount of data processed it |— 
can be seen that no pulses with the amplitudes 7% 25°y were TeCnEded; that at 
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“| the maximum sensitivity (2 1'y) the count exceeded seven pulses per 2 minutes, i 

and that at the intermediate sensitivity (>5-y) about 2—3 pulses were recorded | 

_ | by the low-frequency circuit and about 1 by the high-frequency circuit, It is H 

| noted that the mumber of magnetic field pulses with the amplitude %5 4 is 
generally greater in the frequency region of 1—10 cps than’ in: the region of 30—~300 
cps and that the pulse intensity tends to increase in some geographical regions, | 
Normally, this increase is recorded by the low-frequency circuit but not by tak ; | 
; — 0 | 
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ABSTRACT: Experimental data obtained by Elektron-2 and -4 on primary cosmic radia 
tion are presented and interpreted. The data, covering the period 30 January to 
1 November 1964, were obtained primarily by means of gas-discharge counters with 
an average frequency of 20 pulses/sec. The apogee of the satellitea was 68,000 km, 
keeping them outside the earth's radiation belts most of the time. The higher 
count frequency as the thickness of the screens was increased, made it possible to 
conclude that the primary radiation did net contain particles within the 50 to 
110 Kev range. ‘Two types of radiation intensity variations were diatinguished: | 
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